AbstrACt
Objective To report the outcomes of eating disorders treatment in Sweden in 2012-2016. Design The number of patients treated and the number of patients not fulfilling an eating disorders diagnosis (remission) at 1 year of follow-up at the clinics listed in the National Quality Registry for Eating Disorders Treatment were analysed. The published outcomes at three clinics, which used survival analysis to estimate outcomes, were compared with their outcomes in the registry. Outcomes at the three biggest clinics were compared. setting All eating disorders clinics. Participants All patients treated at eating disorders clinics. Intervention Cognitive-behavioural therapy at most clinics and normalisation of eating behaviour at the three clinics with published outcomes. Outcome measure Proportion of patients in remission. results About 2600 patients were treated annually, fewer than half were followed up and remission rates decreased from 21% in 2014 to 14% in 2016. Outcomes, which differed among clinics and within clinics over time, have been publicly overestimated by excluding patients lost to follow-up. The published estimated rate of remission at three clinics that treated 1200 patients in 1993-2011 was 27%, 28% and 40% at 1 year of follow-up. The average rate of remission over the three last years at the biggest of these clinics was 36% but decreased from 29% and 30% to 16 and 14% at the two other of the biggest clinics. Conclusions With more than half the patients lost to follow-up and no data on relapse in the National Quality Registry, it is difficult to estimate the effects of eating disorders treatment in Sweden. Analysis of time to clinically significant events, including an extended period of follow-up, has improved the quality of the estimates at three clinics. Overestimation of remission rates has misled healthcare policies. The effect of eating disorders treatment has also been overestimated internationally.
IntrODuCtIOn
The National Quality Registries in Sweden have been developed starting in the 1970s, and today, there are about 100 registries, covering virtually all kinds of disease. 1 The Swedish Association of Local Authorities and Regions (SALAR) and the Swedish Government recently agreed to strengthen the registries financially, pointing to their key role in the development of all aspects of healthcare, improving the quality of care, facilitating research, including international comparisons of outcomes, guiding healthcare policies and making it possible for anyone to compare the outcomes of treatment at individual clinics. 1 2 Indeed, the SALAR has a website for such comparisons. 3 The Swedish National Quality Registry for Eating Disorders Treatment, Riksät, was established in 1999 and has published 11 reports, written in Swedish, in 2001-2016. 4 Following the aims of the registries, the objective of Riksät is to 'document the outcome of treatment' (quote from the first report in 2001). Thus, the important measures are the number of patients treated and the number of patients in remission at follow-up. These numbers are listed in Riksät but have not been analysed and reported in the scientific literature. The first aim of the present study is to examine the rate of remission at all eating disorders clinics in Sweden.
The results in Riksät have been publicised nationally as demonstrating increasing rates of remission over the years to 56% in 2015 and that '70% of the patients are "cured" strengths and limitations of this study ► This study has the strength of analysing all patients treated, followed up and treated to remission at all eating disorders clinics over 5 years in Sweden. ► These outcomes are available in the National Quality Registry for Eating Disorders Treatment but have not been published in the scientific literature. ► Three clinics have published outcomes at 3-month intervals making it possible to compare these outcomes with their outcomes in the registry. ► The study has the strength of showing that a timeto-event analysis improves compliance, facilitating estimation of outcomes. ► It is a limitation that whereas outcomes in the registry covered the years 2012-2016, the published outcomes at the three clinics covered the years 1993-2011.
Open access within 1 year'. 4 5 Because these outcomes are better than the outcomes reported in the scientific literature, 6 7 the second aim of this study is to examine their evidence basis.
There are three clinics in Sweden that have published outcomes. 8 Because these clinics (Mandometer Clinics) also report to Riksät, it is possible to compare their published outcomes with their outcomes in Riksät. The biggest of the three Mandometer clinics is the clinic in the County Council of Stockholm (Mando). The third aim of this study is to compare the outcomes at Mando with the outcomes at the two other of the biggest clinics in Sweden, the Stockholm Centre for Eating Disorders (SCED) and the Capio Centre for Eating Disorders (Capio).
The fourth aim of this study is to call the attention of policy makers to the fact that outcomes of eating disorders treatment have been overestimated in Sweden and in other countries.
MethODs

Patients and diagnostic procedures
Riksät lists the number of patients entering treatment each year and the number of patients followed up 1 year later, although the exact time of follow-up is not mentioned. More than 90% of the patients entering treatment at the specialist clinics are listed in the registry, but patients that are treated at general psychiatric units may not be listed. While there is no information on how many these patients might be, most patients treated are listed in the registry. There is no information on long-term outcome, including relapse.
At the beginning of treatment and at follow-up, the patients completed the Eating Disorders Examination Questionnaire (EDE-Q), which measures eating disorders symptoms, 9 and the Clinical Impairment Assessment (CIA), which measures psychosocial functioning as a consequence of the eating disorder. 10 The EDE-Q was used for patients older than 10 years, and the CIA was used for patients older than 18 years. A semistructured interview was used for children and adults to determine overall psychiatric symptoms and social functioning (see, eg, ref 11 ). Using these procedures, the patients were diagnosed with anorexia nervosa, bulimia nervosa, eating disorder not otherwise specified or binge eating disorder relying on the criteria in the Diagnostic and Statistical Manual of Mental Disorders. 12 Patients who no longer fulfilled the diagnostic criteria for an eating disorder were listed as in remission. About 4%-5% of the patients in the yearly reports had been treated before when entering treatment.
Riksät reports changes in the patients' social functioning and their experiences of the treatment, and these secondary measures improve in parallel as patients go into remission but will not be considered in this analysis.
While Riksät thus includes two time points for assessment, the Mandometer clinics have developed a treatment in which the patients are assessed at 3-month intervals and followed up 1, 2, 3, 6, 9, 12, 18, 24, 36, 48 and 60 months after remission. The procedures, including the criteria for inclusion, exclusion and remission, were published in 2002 13 and have been republished many times (eg, ref 8); another description may be redundant. The Mandometer clinics also report their outcomes to Riksät.
treatments
The 2012-2014 Riksät reports did not specify the treatments used beyond mentioning that these were guided by 'the principles of cognitive behavioural therapy' and that they could be used with individual patients or with groups of patients. Medical intervention was used for monitoring and restoring physical health, and psychopharmacology was also used; absence of evidence of their efficiency was pointed out. The 2015-2016 reports provide details on treatments. Thus, cognitive-behavioural therapy (CBT) was used with on average 52% of the children and with 72% of the adults, psychodynamic therapy was used with on average 21% of the children and with 24% of the adults and family-based therapies were used with on average 38% of the children. The treatment developed at the Mandometer clinics was described in 1996, 14 republished some years on, 8 13 and because it has since been described in several other papers, another description may be redundant. Suffice it to say that an important intervention is teaching patients how to eat normally using real-time visual feedback on how much food to eat and how quickly to eat it. A video of how this method works was published recently. 15 In addition, the patients are provided with warmth, that exerts an anxiolytic effect in 30 min, 16 their physical activity is reduced and they are assisted in restarting their social interactions. 13 Interestingly, re-establishing normal eating behaviour is also the most important intervention in CBT, although it is not clear how this is achieved. 7 Description of outcomes Initially, Riksät reported the combined outcomes at the clinics across regions in Sweden, the reports published in 2009 and 2010 were incomplete, and no report was published in 2011. However, the outcomes at individual clinics were reported in 2012-2016. The number of patients treated at each clinic and the proportion of patients who were followed up are listed in one set of tables in these reports. The number and the proportion of patients in remission at follow-up are listed in another set of tables. These numbers have been combined into one table (online supplementary table) and used in the analysis.
Combined outcomes at all clinics
The numbers of patients treated, followed up and treated to remission have been summarised for all clinics. The number of patients in remission has been related to the number of patients treated as well as to the number of patients followed up in an attempt to explain the high remission rates publicised in Sweden.
If the treatment and the follow-up assessments are about the same at all clinics, the probability for remission should be the same in all clinics. This hypothesis, which can be formalised as: H 0 : P i (Remission) = P 0 (Remission) for all clinics, i=1, 2, 3, …. n, was tested using a test for homogeneity of the data. 17 In 2012-2013, Riksät listed the number of clinics that treated and followed up at least 20 patients. The number of patients treated to remission at these clinics was listed in 2012, but in 2013, the number of patients treated to remission included clinics that had followed up at least 10 children or 10 adult patients. In 2014-2016, the number of patients treated, followed up and treated to remission was listed for all clinics. Using these data (online supplementary table), the number of clinics following up at least 20 patients have been analysed. Outcomes at clinics following up fewer than 10 patients have also been analysed.
Published outcomes at Mandometer clinics
Mandometer clinics have published the outcomes of 1428 patients treated at six clinics in four countries over various periods of time in 1993-2011, and these data are available in the online supplementary files of ref 8 . The three Swedish clinics, in Alingsås, Danderyd and Huddinge, treated 1200 of these patients. The clinic in Huddinge, within the Stockholm County Council, is the oldest clinic and is referred to as Mando in this analysis. The probability of going into remission over consecutive 3-month intervals up to 12 months at these clinics was estimated using a life-table approach to survival analysis. 18 The rate of failure among censored patients was estimated to be 20%, yielding a conservative estimate of treatment outcomes. This analysis allows comparison between these published outcomes and the outcomes for the same clinics listed in Riksät.
Outcomes at individual clinics
Outcomes were compared among SCED, Capio and Mando.
Patient and public involvement
This study is an analysis of patient data in a registry and those patients did not participate in the analysis. The results will be openly available at mandometer. com.
results
Patient characteristics
The characteristics of the patients at the start of treatment were stable over all years, and measures of variability are therefore not included. The average proportion of men was 4.6%, and the average proportion of children and adolescents, who were <18 years old, was 29%. The age, obviously, was variable, and the average mean (SD) age of all patients was 23.1 (8.9) years. The proportion of the various eating disorders diagnoses was also stable over the years, and average values are presented in table 1 . Figure 1 shows that the total number of patients treated at all clinics increased to about 2600 in 2013 and remained relatively stable over the following years. The figure also shows that fewer than half the patients were typically followed up a year later and that the rate of remission was about 21% in 2012-2014 and decreased to 14% in 2016. The number of patients treated to remission increased from 477 in 2012 to 589 in 2014 and decreased to 358 in 2016. There is no information on possible differences in the number of patients in remission related to the diagnosis at the start of treatment. Figure 2 shows, first, that the rate of remission at all clinics that followed up their patients was less than 50% in 2012-2014, 29% in 2015 and 36% in 2016. Second, the figure shows that the rate of remission at clinics that had treated at least one patient to remission increased to 56% in 2015 and decreased to 54% in 2016. The second analysis thus excluded patients followed up at clinics that did not treat a single patient to remission. The significance of these two calculations of remission rates is clarified in the Discussion. Eating disorder not otherwise specified 45 37 Binge eating disorder 1 6 Other* 7 5
Combined outcomes at all clinics
There were about 2600 patient each year and the proportions are averaged over these years. Children were <18 years old. *Not specified. Open access
Variability in outcomes
The probability of going into remission in 2012 was significantly different among the 17 clinics that had treated patients in all recorded years (p<<0.001; χ 2 =80.2, df=16). The probability of going into remission was also significantly different among the five clinics that had treated at least 100 patients in 2012 (p<0.001; χ 2 =23.7, df=4). Analysis of the other years gives similar results.
Analysis of the results at SCED showed that the probability of going into remission was significantly different over the years (p<<0.001; χ Out of the 33 clinics that had treated at least 20 patients in 2016 (figure 2, green bar at the very left), three (9%) had not followed up any patient and 21 (64%) had not treated a single patient to remission. These 21 clinics had treated a total of 857 patients, with a median (range) of 32 (20-98) patients/clinic.
Combined outcomes at clinics that followed up fewer than 10 patients Figure 4 shows that among the about 2600 patients who were treated annually in 2013-2016, the number of patients treated at clinics that followed up fewer than 10 patients increased to more than 1000 in the last 2 years. In parallel, the proportion of patients who were followed up and treated to remission at these clinics decreased. Fewer than 1 in 10 of the patients were treated to remission in the final 3 years. Please note that the values for 2012 include clinics that followed up fewer than 20 patients. Clinics following up fewer than 10 patients were not reported separately this year. Table 2 shows that the proportion of patients in remission at 12 months assessments was at least 27% and significantly different at the three Mandometer clinics, whose outcomes are published. Treatment continues after the 12 months at these clinics and the proportion of patients in remission increases after various, prolonged periods of Open access time. Please note that these clinics had been operating over various periods of time.
Published outcomes at Mandometer clinics
It may be mentioned that the time to remission depends on the diagnosis at admission, with the longest time to remission for patients with anorexia nervosa. 8 Outcomes at the three biggest clinics SCED had treated about four times more patients annually (median: 715; range: 696-724) than Capio (175; 157-178) and Mando (123; 81-168), and followed up about the same proportion of patients (43; 32%-69%) as Capio (50; 48%-65%) and Mando (43; 32%-83%). These proportions are similar to the average proportions of follow-up at all clinics over these years (figure 1). Figure 5 shows that Mando had treated a bigger proportion of patients to remission than SCED and Capio in 2014-2016. While the rate of remission was relatively stable at on average 36% at Mando over these 3 years, it decreased from 29% to 16% at SCED and from 30% to 14% at Capio. In 2016, the proportion of patients treated to remission at Mando (35%) was about twice as big as the corresponding proportion at SCED (16%) and Capio (14%).
DIsCussIOn Patient characteristics, diagnostic procedures and treatments
The characteristics of the patients, who have been treated for eating disorders in Sweden, including the proportion of males and children, age and diagnosis, have been relatively stable in recent years and are similar to the characteristics of eating disorders patients in other countries. 19 It is worth noting that while a minority of the patients were diagnosed with binge eating disorder, that disorder is now the most common eating disorder. 20 Although the diagnostic procedures may differ among clinics, 19 most of the procedures used in Sweden have been developed in other countries. In addition, the treatments used in Sweden, including CBT, psychodynamic therapy and family therapy, as well as medical and psychopharmacological interventions aiming at restoring physical and mental health are the same as those recommended in the guidelines and used in most countries. 19 21-26 The treatment at the Mandometer clinics differs in that an important intervention is the normalisation of eating behaviour using real-time visual feedback on how to eat as described many times and most recently by video. 15 The differences and similarities among the Mandometer treatment and CBT have been described in detail recently, including the differences in outcomes. 7 Outcomes in sweden About 2600 patients were treated annually at the eating disorders clinics in Sweden in 2012-2016, fewer than half were followed up, and the proportion of patients treated to remission decreased from one in five in 2012 to less than one in seven in 2016. However, remission rates that are more than three times higher have been publicised nationally. These estimates were derived by excluding patients lost to follow-up and patients followed up at clinics that did not treat patients to remission. In 2016, only four clinics treated 20 patients to remission; most clinics treated a small number of patients, followed up a few and treated only one patient in 10 to remission. Outcomes varied significantly between clinics each year and within clinics over years. In addition, in 2016 more than half the 33 clinics that had treated on average 32 patients had failed to treat a single patient to remission; one of these clinics had treated 98 patients unsuccessfully.
Interpretation and comparison with published outcomes While these findings indicate that the procedures of treatment and follow-up differ among clinics in Sweden, a word of caution seems appropriate. For example, although outcomes were significantly different over years at the biggest clinic (SCED), patients were treated to remission all years, suggesting that a statistically significant within-clinic variation may be less significant clinically. 
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However, it seems unlikely that the decrease from a rate of remission of about 30% in 2014 at this clinic to about half that rate 2 years later is a matter of random variation, and the similar decrease in the rate of remission at another clinic in these years (Capio) suggests that the procedures at these clinics had deteriorated, at least temporarily. Possible reasons for the variation in outcomes include changes in staffing, training of staff, patient compliance to treatment and the physical conditions in the clinics, factors that affect outcomes in multicentre clinical trials. 27 While the 'study protocol' of the multicentre trial aims at reducing the influence of these factors, there is no standard protocol for the treatment of eating disorders, and although there is agreement that the treatment guidelines for eating disorders should be followed, this consensus view has not yet improved outcomes. 21-23 25 28-30 For example, an attempt at implementing CBT, which is recommended in all guidelines, in combination with antidepressant medication for the treatment of bulimia nervosa in primary care in the USA resulted in a 70% dropout rate. 31 A similar effort in general practice in the UK found that out of 683 patients with a diagnosis of bulimia, about half of the 272 patients who entered CBT completed the treatment, and although those patients improved, they were not free of eating disorders symptoms after treatment. 32 A recent study aiming to implement CBT for anorexia nervosa in general practice produced similar results. Thus, out of 257 patient referrals, 44 patients started in treatment and 22 completed the treatment, 33 findings that were replicated in another recent study. 34 Compliance is thus a general problem in the treatment of eating disorders, not a 'Swedish' problem, but it can be improved as discussed below.
Whether these factors are causally related to the decrease in remission rates in 2015-2016 remains to be determined. However, it may be of some significance that as the number of patients treated at clinics that treated fewer than 10 patients to remission increased, the proportion of patients followed up and treated to remission decreased (Figure 3) , and when the number of patients followed up at all clinics increased in 2015, there was a marked decrease in the proportion of patient treated to remission ( figures 1 and 4) .
The Mandometer treatment was developed starting in 1993, a theoretical framework and preliminary findings were reported in 1996. 14 35 A randomised controlled trial demonstrated its effectiveness, and outcomes for 1428 patients treated at six clinics in four countries were subsequently reported. 8 13 The combined rate of remission at these clinics was estimated to be about 75% in on average 1 year of treatment, and the rate of relapse was estimated to be about 10% over 5 years of follow-up. 8 Similar to Riksät, estimates were done among all patients entering treatment. However, far more patients were lost to follow-up at Riksät's 1 year time point of follow-up than to Mandometer's procedure of monitoring patients at 3-month intervals throughout treatment and at 1, 2, 3, 6, 9, 12, 18, 24, 36, 48 and 60 months of follow-up. 8 Despite the difference, the rate of remission at the Mando clinic in the Stockholm County Council was on average 33% in 2012-2016 according to the Riksät calculation, which is about half the estimated published 75% rate of remission after on average 1 year of treatment. 8 A comprehensive description of all patients, including those who take a long time to go into remission, is available in the online supplementary files of ref 8, which reports outcomes at 3-month intervals at all Mando clinics.
Average remission rates should be viewed cautiously as outcomes varied between clinics. Thus, the published rate of remission at 12 months differed significantly at the three Mandometer clinics, yet it was higher than the average values reported for all clinics in each of the 5 years in Riksät. Differences in treatment methods between the Mandometer clinics and the other clinics may explain the differences in outcomes, 7 and it is possible that outcomes will be more consistent at the Mandometer clinics once they have been operating for a longer period of time. For example, the Alingsås clinic had been treating patients for only 2 years and reached a rate of remission of only 39%. The variation in the rate of remission at 12 months at the Mandometer clinics in Amsterdam (16%), San Diego (52%) and Melbourne (25%) 8 supports previous findings that international cultural and medical system differences also affect treatment outcomes. 36 Thus, patients treated in San Diego improved rapidly, but they were often prevented from continuing in treatment because of the financial constraints of their insurance policies, 8 a problem that would not affect patients in Sweden. It should be noted that relatively few patients had been treated at these clinics.
Dropout and relapse are significant events in the treatment of eating disorders, 7 37 38 and neither these events, nor remission, should be expected to occur after a predetermined period of time such as at 1 year of follow-up as used in Riksät. Also, the precise time for follow-up is not mentioned. It seems likely that this procedure explains why more than half the patients were lost to follow-up in Riksät. Practical approaches to survival analysis, including time-to-event analysis, are long available 18 39 and should be used in studies of outcomes of eating disorders treatment. The higher level of compliance at the Mandometer clinics 8 offers support for their value. Considering the difference between outcomes at Mando and the other Swedish clinics, including the fact that several hundred patients have been treated to remission and that the rate of relapse has been reduced to an estimated 10% at the Mando clinics, a randomised controlled trial comparing outcomes at these clinics may be redundant; an attempt at a comparison 40 was fraught with problems. 8 The major treatment in Swedish clinics is CBT, and a detailed analysis showed that the remission rates after CBT are lower than those after Mandometer treatment. 7 Psychodynamic therapy is also used in Swedish clinics, although outcomes of this therapy are inferior to those of CBT. 41 Similarly, the use of family-based therapies with children in Sweden as in other countries probably Open access does not explain the differences in outcomes. Differences in patient characteristics at admission may contribute to differences in treatment outcomes and the possibility that such differences exist should be examined, although the published literature indicates that they do not. 42 Also, there are no differences in the Swedish referral system such that more severely ill patients at one of the clinics might explain differences in outcomes.
Implications for policy makers
Overestimations of the outcomes of the treatment for eating disorders in Sweden have been publicised over several years, 4 including the claim that '70% of the patients are "cured" within one year', which is maintained on Sweden's National Educational Radio Channel. 5 This is similar to the international claim that CBT is 'efficacious for a range of eating disorder presentations in the short and long-term', 30 publicised as: 'Based on a solid empirical foundation, the transdiagnostic enhanced CBT approach will immediately become the gold standard for the treatment of eating disorders', 43 and '[the effect of CBT] is the most dramatic that we have seen in the literature … [including] the potency … and the impressive maintenance of change over the 19 months follow-up'. 44 The published evidence does not support these claims 7 45-47 and evidence that the outcomes of CBT have been overestimated for the treatment of other disorders is gradually emerging. 48 49 These overstatements have misinformed health policy makers and can now be corrected.
The importance of the National Quality Registries in guiding healthcare policies in Sweden was recently re-emphasised. 50 In order to guide decisions on matters of healthcare, national and international registries must offer reliable information. Widely publicised 'facts' need to be critically examined. Policy makers should be aware that once ill-advised policies have been established, retrospectively controlling their evidence basis can be ineffective and even strengthen the misguided policy. 51 52 Contributors PS examined the registry data in detail over the last 2 years. He reviewed his examinations for all authors at regular intervals during the examination period. He is responsible for the overall content as guarantor and assumes responsibility for all aspects of the work. All data used for the analysis are included as a supplementary table to this submission, which all authors are happy to share with other researchers. UB is medical statistician and has performed all statistical analyses and reviewed these for all authors at regular intervals during the examination period. JS is clinical director of the Mandometer Clinic in Alingsås and responsible for treatment and data collection and reporting to the registry in 2012-2016. MZ is clinical quality controller and has been responsible for data collection and reporting to the registry in 2012-2016. CB is clinical director for the Mandometer Clinic in Huddinge and responsible for treatment at all Mandometer clinics. All authors have seen and reviewed several versions of the manuscript and agreed to its final version. PS is the corresponding author and attests that all listed authors meet authorship criteria and that no others meeting the criteria have been omitted. Disclaimer Role of the sponsor: the sponsor had no influence on the work.
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